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MHNOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs COCTaBJIEHA HA
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOEHMsSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTO 0011ero odpa3zoBanus, npeacraBieHHbIX B @I'OC 00O, a Takxe Ha OCHOBE
(denepanbHO pabouell mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHIENIHUU IPENoiaBaHus
ydyeOHOro nmnpeamera «XuMus» B 00pa3oBaTeNbHbIX oOpraHu3auusax Poccuiickoin
®denepanuu.

[Tporpamma o xumMuM Aa€T NpeACTaBICHUE O LENsIX, 00IIel cTpaTeruy o0y4eHus,
BOCIIUTAHUS U pa3BUTHUS 00yUaIOUIUXCS CPEACTBAMU yU€OHOI0 IPeIMeTa, YCTaHABINBAET
o0s3aTeNlbHOE MPEIMETHOE COJAEpkKaHUe, IMpPeAyCMaTpUBAeT paclpeiesieHue €ro Mo
KJIaccaM M CTPYKTYpPHUpPOBAHUE IO pa3jielaM U TEMaM MPOrpaMMBbl 0 XMMHUH, OIIPEAEIAET
KOJIMYECTBEHHbIE W KA4YE€CTBEHHbIE XapaKTEPUCTUKH COJAEpKAHUS, PEKOMEHAYEMYIO
NOCJIEZIOBATENIBHOCTh ~ M3Y4YEHUS  XUMHUM € Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4yeOHOTro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aronmxcs, ONpenesieT BO3MOKHOCTU MpeaMeTa Uil pealin3alud TpeOOBaHUN K
pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTeNbHON MpOrpaMMbl Ha YpOBHE OCHOBHOI'O
o0miero oOpa3oBaHus, a TaKke TPEOOBaHUH K pe3yiabTaTaM OO0y4YeHHs] XMMUU HAa YPOBHE
Hene M3ydeHus mpelMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATENIbHON NIEATEIbHOCTU
o0yyaronierocs 1o OCBOCHUIO y4eOHOI0 COEPKaHUSL.

3HaHME XHMMHMHM CIYXUT OCHOBOW g  (OpPMHUpPOBAHUS  MHPOBO33PEHUS
oOyuyaronierocsi, €ro NnpeAcTaBIeHUH O MaTepUalbHOM €JIMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMHUpyeMble XUMHUEH TPECTaBICHUS O B3aUMOIIPEBPAICHUAX YHEPTUU U 00
HBOJIIOLMM BEIIECTB B IPUPOJE, O MyTAX PElIeHUs IT00aNbHBIX MPOOIEeM YCTOHYMBOIO
Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPIrE€TUYECKOM, MHUIIEBOM M HKOJOTHYECKOU
6€e3011acHOCTH, TPOOJIEM 3IPABOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEH UIsl caMOpa3BUTHS U (POPMHUPOBAHMS
KYJbTYpPBbI JUYHOCTH, €€ 0011el 1 PYHKIIMOHAILHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUpPOBAHHE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH
oOy4JalIuxcsi,  HAaBBIKOB  UX  CAMOCTOSITEIbHOM  yuyeOHOM  J1eATeIbHOCTH,
SKCHEPUMEHTAIIBHBIX U HCCIENOBATEIbCKUX  YMEHHMH, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B IPO(HeCcCHOHANBHON AesITENIbHOCTH;

3HAaKOMHT CO CHEeUU(UKONH HAYYHOrO MBILIUICHHUS, 3aKJIa/JbIBA€T OCHOBBI
LEJOCTHOTO B3IJIAJa HAa €QUHCTBO HPHUPOABI M 4YeJIOBEKa, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOIN IPaMOTHOCTH 00Y4arOIINXCs;

crnocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPHUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJAJ B 3KOJOTHUECKOe oOpa3oBaHME
00ydJaromuxcs.

JlanHple HampaBieHHs B OOyYEeHHM XHMHU OOECIEYHBAIOTCS CHEIH(pHUKON
coJiepaHusl y4eOHOro npeaMeTa, KOTOPbIM SBIISETCS MeIarorMuecku aJarnTUPOBAaHHBIM
oTpakeHHueM 0a30BOI HAyKH XUMHH Ha ONPEAEIEHHOM 3Tane e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OPHUEHTHPOBAH Ha
OCBOCHHE OOYyYalOUIUMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX TOHATUA XUMHUHU, OCHOB
HEOPraHWYECKOM XMMHHU M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX MOHSATHN OPraHUYeCKOU
XUMUHU.

CtpykTypa colepkaHHsl MporpaMMmbl IO XMMHHM C(OpPMHUpOBaHA Ha OCHOBE
CHUCTEMHOr0 nojaxoza K €€ uzyueHuro. Comep:kaHue CKIIaIbIBa€TCs U3 CUCTEMbI MOHITUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUN O XUMHUUYECKOU peakuuu. O6e
3TU CUCTEMbl CTPYKTYPHO OPraHM30BaHbl MO MPUHIUITY MOCJIEI0BATEIBbHOIO Pa3BUTHUSA
3HAaHUU HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonuueckoro 3akona /1. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHsI O CTPOCHUU aTOMa U XUMHUYECKOH CBS3U;

— MpeACTaBIeHUN 00 AIIEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA PaCCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH ITOTYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEIOBATENBHO OT OJHOTO YPOBHS K JPYromy,
BBITIONHSASE (YHKIMKM OOBSCHEHHWS W TPOTHO3MPOBAHUS CBOMCTB, CTPOCHUA U
BO3MOKHOCTEH ITPAKTHYECKOTO IPUMEHEHHUSI U MOJyYEHHS U3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl 10 XUMUHU CITIOCOOCTBYET (POPMUPOBAHHIO MTPENICTABICHUS O
XUMHMYECKOW COCTABIISIONIEH HAYYHOU KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOMN NPUPOIBI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHuA B Hayke. M3ydenue
XUMHUH TPOUCXOTUT C IPUBJICYEHUEM 3HAHUN U3 paHEe U3YyUYEHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccsl» U «Pu3nka. 7 Kinaccy.

[Tpy M3ydeHUH XUMHUHU MPOUCXOAUT (HOPMUPOBAHUE 3HAHMI OCHOB XMMHYECKON
HAayKd Kak o00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, INPAKTUYECKOH JeATEIbHOCTU
YyelloBeKa W KakK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajaua y4eOHOIo
npeIMera COCTOUT B (OPMUPOBAHUM CHUCTEMbl XMMMUYECKMX 3HAHMN — Ba)KHEHIIMX
(dakToOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX TIOJIOKEHUHN, MOCTYMHBIX O0000IEeHUMN
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKd, B NPUOOIIEHUHM K HAYYHBIM METOJaM
MO3HAHUSI TPH M3YyYEHUU BEUIECTB M XUMUYECKUX peakiuii, B (QOPMUPOBAHUU U
Pa3BUTHM TI03HABATENbHBIX YMEHUH M HX MNPUMEHEHUH B y4eOHO-ITO3HABATEIBHOU U
y4eOHO-UCCIIE0BATEILCKON NeATeIbHOCTH, OCBOSHUHU MPaBHJI 0€301MacHOro oOpaIieHus
C BEIIECTBAMM B IOBCEIHEBHOW JKU3HMU.

[Ipy w3yuyeHMM XMMHMM Ha YPOBHE OCHOBHOI'O OOILEro OOpa30BaHUS BaXKHOE
3HauEHUE NPUOOPETH TaKue 1ed, Kak:

— (QopMupoBaHHE HWHTEIUIEKTYaJIbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
camMo00pa30oBaHMI0, COTPYJHHYECTBY, CAMOCTOATEIBHOMY MPHHATHUIO  PELICHHH,
CIIOCOOHOM aJanTUPOBATHCA K OBICTPO MEHSIFOUIMMCS YCIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHsI HA CUCTEMATHYECKOe MPUOOIIeHNEe 00yJaroImmXcs K
CaMOCTOSITEIbHOM TO3HABATENbHOW JIESITEIBHOCTH, HAyYHBIM METOJaM II03HaHUS,
(GOpMHUPYIOMIMM MOTHUBAILIMIO U PA3BUTHE CIOCOOHOCTEN K XUMMUU;

— o0ecrnedyeHre YCJIOBHM, CIOCOOCTBYIOUIMX MNPUOOPETEHUIO OOYYarOIIUMHUCS
OMbITa Pa3HOOOPA3HON AEATENbHOCTH, MMO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB



(KJIFOUEBBIX KOMIETEHIIH), UMEIOUIMX YHUBEPCAIbHOE 3HAUCHHE ISl PA3JIUYHbBIX BHUJIOB
NEeSITENbHOCTH;

— (opmupoBanue o01Iel GyHKITMOHATFHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH,
B TOM UHCJIE YMEHHUI OOBSICHATH U OLIEHUBATDH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCTIOIB3YS
3HaHUS M ONBIT, TMOJYYCHHBbIE MPU H3YyUYEHUHM XHUMHUHU, MPUMEHSTh HUX TPU PELICHUU
npo06JieM B MOBCEHEBHOM KU3HU U TPYIOBOU JIEATEIBHOCTH;

— (QopMupoBaHHE y OOYyYaIOIMMXCA TYMAHUCTUYECKUX OTHOUICHWUW, MOHUMAaHUS
[IEHHOCTH XHUMHYECKUX 3HAHUU IS BBIPAOOTKH SKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM NEATEILHOCTH B IIEJIIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYXKaroIIeh MPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LEHHOCTEW, FTOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TPO(UIIS M HAMPABIEHHOCTH JATbHEHUIIIEro 00ydeHUs.

OO0miee yuciaO 4acoB, OTBEAEHHBIX JJISI M3YYEHUS] XMMHUU HA YPOBHE OCHOBHOTO
obmrero obpazoBanus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJICIIO),
B 9 kacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKXAHUE OBYYEHUA

8 KIIACC

I[lepBoHaYaIbHBIE XUMHYECKHE MOHATHS

[IpenmeT xumuu. Posib XMMHUM B )KU3HH YeNOBEKa. XUMHUS B CHCTEME HayK. Tena u
BenecTBa. Ou3znueckue CBOKMCTBA BEIECTB. ATperaTHOe COCTOsiHUE BemecTB. [lonsTue o
MeTOo/ax Mo3HaHusl B XuMuu. YucTeie BemecTBa 1 cMecu. CriocoObl pa3ieieHusl CMECei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U cnoKHbIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuyeckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHas aromMHas Macca. OTHocHUTenbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COETMHEHUH.

KomnuecTBo BeniectBa. Monbs. MossipHas macca. B3auMocBsI3b KOJIM4eCcTBa, MACChI
U YKCIa CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacu€rsl mo QopmynaM XUMHUYECKHX
COECIMHEHUM.

®usnuecKkue U XMMUYECKHE SIBJICHUS. XUMHUUECKasi peakius 1 €€ MpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukaius XUMUYECKHX
peakuuii (COeIMHEHUs, PA3JIOKEHUS, 3aMEIICHHSI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOH IMOCyno#, mNpaBujamMu paboThl B Jjabopatopuu u
npuémMamu oOpamieHus ¢ JabopaTopHBIM O0OpYIOBaHUWEM, H3yUYE€HUE U OIUCAHUE
(bU3UYECKUX CBOMCTB 00pa3I0OB HEOPTraHWUYECKUX BEIIECTB, HAOMIOACHUE (U3UUYECKUX
(ny1aBieHNE BOCKA, TassHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KUTIEHUE Y KOHJICHCALIUs
BOJbI) W XUMHYECKHMX (TOpEHHE CBeYd, TMPOKAIMBAaHUE MEJHOW MPOBOJIOKH,
B3aUMOJICIICTBUE MeJa C KHUCJIOTOM) SIBJICHUM, HAOMIOJCHUE U OMUCAHHUE IPU3HAKOB
NpOTEKaHUs XHUMHYECKHX peakuuid (pa3joKeHue caxapa, B3auMOJCHUCTBHE CEpHOM
KHUCJIOTBI € XJOpUAOM Oapus, pasnoxkeHue rugapokcuna menu (II) mpu HarpeBanuu,
B3aMMO/IeHCTBUE *Kele3a ¢ pacTBopoM conu Menu (I1), uzyuenue crnocoOoB paszaeneHus
cMecell: ¢ TOMOIIbI0 MarHuTta, QUIBTPOBAaHWE, BbIIAPUBAHUE, JTUCTUJUISAIUSA,
xpomaTtorpadusi, MpOBeJICHUE OYHCTKU IOBAPEHHOW COJM, HAOJIO/IEHWE U OIHCaHUE
pEe3yNbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIErO 3aKOH COXpPAaHEHUS MaccChl,
CO3/laHKe MOJieNiel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxueiimue npeacTaBuTe/ I HCOPraHUYECKUX BElIEeCTB

Bo3gyx — cmech razoe. CoctraB Bo3ayxa. Kucmopom — sneMeHT u mpocrtoe
BenlecTBo. HaxoxaeHue kuciopoja B mpupoje, GpU3sMveckue M XMMUYECKUE CBOICTBA
(peakuuu ropenusi). Oxcunsl. [Ipumenenue kuciaopoaa. CriocoObl MOTydeHUs: KUCIOpoa
B jnaboparopur MU mpombliuieHHOCTH. KpyroBopor kucimopoma B mnpupoge. O30H —
AJITOTPOTHAs MOIU(DUKAIUS KUCIOPOIa.

TeroBoil 3 (PekT XMMUUECKONH peakIi, TEPMOXUMHUECKHE YpaBHEHHMS, IK30- U
SHJOTEPMHUUECKUE peaklnu. TOIUIMBO: yrojib U METaH. 3arpA3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOS.



Bonopon — aneMeHT u mpocroe BemecTtBo. HaxoxxaeHue Bogopona B IPHUPOAE,
¢u3nyeckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIocoObl nomyuyeHus. Kucinorel u
COJIH.

Moutsipablii 00bEM Ta30B. Pac4E€ThI M0 XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMCTBA BoAbl. Bona xak pactBopurens. PactBopsl. Hacelennsie n
HEHACBIILEHHBIE pacTBOPbI. PacTBOpUMOCTS BeliecTs B Boje. MaccoBas 101 BELIeCTBa B
pacTtBope. XMMHUYECKUE CBOKCTBa BOoAbl. OcHOBaHuA. Poip pacTBOpPOB B IpuUpoOIEe U B
KU3HHU 4esioBeka. KpyroBopoT BoJbl B Ipupojie. 3arpsa3HeHue npupoaHeix Boa. OxpaHa
Y OYUCTKA MPUPOAHBIX BOI.

Knaccuduxanust Heopranuueckux coenuHeHuil. Oxcuasl.  Knaccudukanums
OKCHJIOB: cojieo0pa3yrouuie (ocHOBHBIE, KHCIIOTHBIE, am(oTepHbIE) u
HecoseoOpasytomue. Homenknatypa okcuaoB. dusnyeckue M XUMHUYECKHE CBOMCTBa
okcuioB. [Tonydyenne okcuaos.

OcnoBanusi. Knaccuduxanust ocHOBaHM: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKME U XHUMHYECKHME CBOHCTBA OCHOBAHUIA.
[Tonyyenue ocHOBaHUU.

Kucnorel. Knaccupukauuss xucnor. Homenknatypa kucinor. @dusumyeckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOcTH MeTtamioB H. H. bekerosa. Ilomyuenne
KHCJIOT.

Comu. Howmenxnarypa cosieil. ®dusmueckue M XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coinen.

I'eneTnyeckast cBsA3b MEXy KIacCaMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OINPEACICHUE COJEpkKAHUA KUCIOpOJAa B BO3JAyXE, IOJIyYCHHE,
coOupaHue, paclo3HaBaHWE M H3Y4YEHHE CBOWCTB  KHUCIOpOAa, HaOIIOJeHHE
B3aMMOJCUCTBHS BELIECTB C KHUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHUS M IPEKpaIICHUS
ropeHus (mokapa), O3HaKOMJIEHHE C OOpa3llaMu OKCHJOB M OIMCaHUE HMX CBOMCTB,
NoJIlyueHUe, coOupaHue, paclo3HaBaHME M M3yYEHUE CBOMCTB BOJOpoja (TOpeHHe),
B3auMojielicTBUE Bojopojga ¢ okcugoM Meau (II) (Bo3MOXKHO UCHOIB30BaHHE
BUJIEOMATEpUANIOB), HAOIIOJeHHME O00pa3lloB BEUIECTB  KOJUYECTBOM |  MOIIb,
UCCIIeZIOBaHUE OCOOCHHOCTEW PpAcCTBOPEHMs BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHNE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J10JIEM PaCTBOPEHHOTO BEUIECTBA,
B3aUMOJICIICTBHE BOABI C METAJIJIaMU (HATPUEM U KaJbLKeM) (BO3MOXHO UCIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), HCCIEIOBAaHUE OOPa3LOB HEOPraHMYECKHX BELIECTB PA3IMYHBIX
KJIacCOB, HAOJIOJEHUE W3MEHEHMS OKpAaCKM HHAMKATOPOB B pPacTBOpax KHUCIOT U
niesnoyel, u3yuenue B3aumonencTsus okcuaa meau (II) ¢ pacTBopoM cepHON KUCTOTHI,
KHCJIOT ¢ METaJUIaMH, PEaKLIMi HEUTpAIU3aLli1, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHME OJIHOTO METaJlla APYTMM U3 PacTBOpa COJIM, PELIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BakHelIne Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoanueckuii 3akoH u Ilepuognyeckas cucreMa XUMHYECKHX JJieMeHTOB /1.
N. MenaeneeBa. Crtpoenne aToMoB. XuUMHYeCKass CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIC PEAKLIHHU



[lepBbie MONMBITKUA KIAacCU(PUKALMM XUMHUYECKUX 3JieMeHTOB. [loHsATHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMENbHbIE METAIIJIbI, TaJIOT€HbI, UHEPTHHIE
rassl). DIIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI H THAPOKCH/IBI.

Ilepuonnueckuii 3axkoH. Ilepronnueckas cucrema XxuMudeckux siemeHtos J[. U.
MenneneeBa. Koporkonepuomnas u anuHHonepuoanas ¢opmel  Ilepuonuueckoit
cucrtembl xuMuueckux anemeHToB /. . Menneneesa. Ilepuoasl u rpynmsl. Gusznueckuii
CMBICIT TIOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX saep. M3orombl. Dnexktponbl. CTtpoeHue
AJNIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX 31eMeHTOB llepuoanueckoi
cucrembl J[. M. MengeneeBa. XapakTepuCTHKA XUMHYECKOTO JJIEMEHTa IO €ro
nosioxeHunto B Ilepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHMsS paahyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUTUYECKHUX U HEMETAJTMYECKUX CBOMCTB IO TPYINaM U MEPHUOJIaM.

3nauenune llepuogumueckoro 3axkoHa u Ilepuoguyeckoil CUCTEMBI XHUMHUYECKUX
AIIEMEHTOB JJI Pa3BUTHs HAYKU U NpakTuku. J[. 1. MeHnneneeB — yu€Hblil U IpaKIaHUH.

Xumnueckas cBa3b. KoBaneHTHass  (mojsipHass M HEMOJISIpHAsl)  CBA3b.
DIIEKTPOOTPUIATETBHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenp oxucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponecchbl
OKHUCJIEHUS U BOCCTAHOBJICHUS. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckui IKCnepumenm:

u3ydeHre oOpa3loB BEIIECTB METAJUIOB M HEMETa/NIOB, B3auMOJIEHCTBUE
TUAPOKCHAA IMHKAa C pPacTBOpPAMU KHUCIOT M WIEJIOYEH, NPOBEICHHE OIMBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue,
peaKIu pa3iIoKeHUs, COCTUHECHMUS).

Meoscnpeomemmnuie cea3u

Peanuzanusa MexXnpenMETHBIX CBsI3eM MOpH HU3YYEeHUH XUMHUU B 8§ Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHSATHIH, TakK
U TOHSTHM, SBISIIOIIMXCS CHUCTEMHBIMHU JUIA OTACNIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOIO LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYUHbIC TTOHSATHUS: HAYYHBIM (DAKT, TUTIOTE3a, TEOPHUsI, 3aKOH,
aHanM3, CHHTE3, KiIaccuukanusi, NEPUOJUYHOCTh, HAOIIOJEHNE, DSKCIEPHUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEITb, SIBJICHHE.

®usnka: marepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJA, H30TOIbI,
paauoOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUUYECKUN 3apsii, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIECTBA, Ta3, (PU3MYECKHE BEIWYWHBI, CIUHHIIBI U3MEPEHUS,
KOCMOC, TTaHETHhI, 3BE31b1, COITHIIC.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOIBI, IOJIE3HBIC
MCKOTIa€MbI€, TOILJIMBO, BOJAHBIE PECYPCHI.

9 KUIACC



BeurecTBO 1 XUMHYeCKas peaKkIus

Ilepnoanueckuii 3axkoH. Ilepuonnueckas cucrema XxuMudeckux siemeHtos J[. U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUHM CBOWCTB XMMHMUYECKHX
AJIIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaJHsl, KAIBLMSI U UX COCTUHEHUN B COOTBETCTBHU C
N0JIO)KEHUEM 3J1€MEHTOB B [lepnonyueckoi cuCTeMe U CTPOEHUEM UX aTOMOB.

Crpoenue BeniecTBa: BUJIbl XUMUUYECKOU CBA3U. THUIBI KPUCTATUIMUYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIUIMYECKOM pEmETKH W BHUIA
XUMUYECKOMN CBSI3U.

Knaccudukaruss u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. XHWMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAILMXCS K Pa3IMYHbIM KJlaccaM HEOPraHWYECKUX COEIUHEHUN,
TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIICCTB.

Knaccudukamnuss XMMUYECKUX pPEAKIMi MO Pa3jINMYHbIM IMpHU3HAKaM (TI0 YUCIYy |
COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 H3MEHEHHUIO
CTENICHEH OKHUCJICHUS XWUMUYECKUX JJIEMEHTOB, 10 OOpaTUMOCTH, TO Y4YacTHIO
KaTajan3aTopa). K30- U S3HI0TEPMUYECKUE PEaKLUU, TEPMOXUMHUECKHE YpaBHEHUSI.

[Tonsitue o ckopocth xumuueckod peakiuu. [lositue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusx. [loHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusax. Ilonstue o xarammse. I[loHaTne 0 XuUMHUYECKOM paBHOBecHH. DakTOpHI,
BIIMSIIOIINE HA CKOPOCTh XUMHUUYECKOUN pEaKIUHU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIHUTENbHO-BOCCTAHOBUTEIIbHbBIE peakiuu, ANEKTPOHHBIN Oasianc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUW OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOIB30BAHUEM METO/IA AIEKTPOHHOro OanaHca.

Teopust B3AEKTPOIUTHYECKON JHUCCOLUMALMM. OJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Kartnonsl, anuoHbl. MexaHHW3M JUCCOIMALIMM BELIECTB C PA3JIUYHBIMH BUJAMHU
XxuMHuueckoi cBs3u. CreneHs auccoruanui. CUibHbIE U CIIa0bIe SIEKTPOIUTHI.

Peakiiuu monHoro oOmeHa. YcCIOBUS TPOTEKAHUS pPEAKUU HOHHOTO OOMEHa,
MIOJIHBbIE U COKpalI€HHbIE HOHHbIE ypaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAaHUU U
cojiel B CBETE NpPEICTaBIEHUN 00 3JIEKTPOJUTHYECKOW auccounanuu. KadecTBeHHbIE
peakiuu Ha noHbl. [loHATHE O TUAPOIN3E CONEH.

Xumuueckuit sIkcnepumenm:

03HAKOMIJICHHE C MOJEJISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB
— METaJVIOB U HEMETAJUIOB (rpaduTa M anmasza), CIOKHBIX BELIECTB (XJIOpHUJA HATPHS),
UCCJIEAOBAaHUE 3aBUCMMOCTHM CKOPOCTHM XHMHMUYECKON peakuud OT BO3JAEHUCTBUS
paznu4HbIX (PAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOLMAUU KUCIOT, 1Iesloue U cosieid (BO3MOXKHO HCIIOJIb30BaHUE BHJIEO
MaTepHUaioB), MPOBEJICHUE OINbITOB, WJUTIOCTPUPYIONIUX MPU3HAKK MPOTEKAHUS peaKui
HOHHOTO oOMeHa (oOpa3oBaHUE OCaJKa, BBIJCICHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakiui (ropeHue,
peakuuu pas3ioKeHHUs, COEIMHEHHUs), pAaClO3HABaHHE HEOPraHWYECKUX BEIIECTB C
MOMOIIIbIO KAU€CTBEHHBIX PEAKI[Mi HAa MOHBI, PEUICHUE YKCTIEPUMEHTANIBHBIX 3a/1a4.

HeMmeTa/uibl 1 UX coeIUHEHUS

OO6mmas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC
crenieHy okucienus. CTpoeHrue U pU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — raJOr€HOB.



XUMHYECKHE CBOWCTBA Ha MpuUMepe XJopa (B3aUMOJIEHCTBHE C MeETalUlaMH,
HEMeTalllaMu, IenaodaMu). XisopoBogopoa. ConsiHas KUCIO0Ta, XMMHUYECKHE CBOWCTBA,
NoJly4eHue, IpuMeHeHue. JleficTBue Xjopa M XJIOPOBOAOPOJA Ha OPraHHU3M YeJOBEKA.
Bakneiimme XJ10puabl U UX HaXOXKIACHUE B PUPO/IE.

O61as xapakrepuctuka 3eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHbIe cTerneHn okuciaeHusi. CTpoeHne u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB
— KUCJOpoJia U cepbl. AJNIOTPONHbIE MOAU(PUKALUKA KHUCIOpOoAa U cepbl. XUMHUUYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOeHUE, GU3HMUECKUE U XUMUYECKUE CBOMCTBA. OKCUIBI
cepbl KaK IPEeJCTaBUTENM KHCIOTHBIX OKcuAoB. CepHass Kuciora, (pusmdyeckue u
XUMHYECKHE CBOMCTBa (00IIME KaK MPEICTaBUTENS Kiacca KUCIOT U crienuduueckue).
XYWMUYECKUE pEaKluH, JiekKallue B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOJy4YyeHus
cepHoil kucnotel. [Ipumenenue cepHoi kucaoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs
peakius Ha cynbdar-uoH. HaxoxaeHue cepol U €€ coeAMHEHUN B IPUPOJIE. XUMHUUECKOE
3arpsiI3HEHUE  OKPYXKAIOIIEW Cpelbl COEIMHEHHUAMM Cepbl  (KUCIOTHBIE —JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJAOEMOB), CIIOCOOBI €ro Mpe0TBpaICHUSI.

OO6mmas xapakTepucTuka 35eMeHTOB VA-rpyrimbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHU OKHCIEHUs. A30T, pacnpocTpaHEHUE B MpUpPOE, pusmdeckue u
XUMHYECKue cBoicTBa. KpyroBopoTr azora B mpupoae. AMMHAK, €ro (U3MYEecKHe H
XMMHYECKHE CBOWCTBA, MoOJiyueHHe W mpumeHenue. Conu aMMOHUS, UX (U3HYECKHE U
XUMHYECKHE CBOICTBA, NpuMeHeHHe. KauecTBeHHass peakuuss Ha HMOHBI aMMOHHS.
A3oTHas kucjiora, e€ mojiyueHue, pU3NUECKHe U XUMHUYECKHEe CBoMcTBa (oOuIue Kak
NpEeJCTaBUTENs Kiacca KUCIOT U crnenuduyeckue). Mcrnonp30Banne HATPATOB U CONEH
aMMOHMSI B KauyecTBE MHHEpalbHBIX yAOOpeHHi. XUMHYECKOE 3arpsi3HEHUe
OKpYXarouiei cpepl COEIMHEHUAMH a30Ta (KUCIOTHBIE JOKIU, 3arps3HEHHE BO3/1yXa,
nouBsl M BogoémoB). docdop, amnorponHsie Moaudukanuu dochopa, dusndeckue u
xumuueckue cBorctBa. Oxcun ¢ocdopa (V) u dochopHas kuciaora, GuU3HUECKUE U
XUMHUYECKHE CBOWCTBa, rmoxydyeHue. HMcmonbs3oBanue ¢ochaToB B KayecTBE
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapakTepuctuka 3meMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHUS.  YTIIEepoJ, aJUIOTPONHbIE  MOJAU(UKAIIH,
pacmpocTpaHeHne B TpUpoae, (u3nueckue M XUMHUYECKHE CBOIcTBa. ApcopOuus.
KpyroBsopot yriepoaa B mpupoae. Okcuapl yriepoja, ux (pu3M4ecKue U XMMHUYECKUE
CBOICTBA, IEHCTBUE HA JKUBBIE OPraHU3MBI, [TOJIyYEHHE U IPUMEHEHHE. DKOJIOTUYECKUE
npoOJeMbl, cBsi3aHHBIE ¢ okcujaoM yriepona (IV), rumoresa rino0aabHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIN 3¢ @dekT. YroiapHas KucioTa U €€ coiM, uX (Qu3nueckue u
XMMHUYECKUE CBOWCTBA, MOJTy4YeHHE U mpuMeHeHne. KauecTBenHas peakius Ha kKapOoHaT-
uonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CEITBCKOM
XO35IHCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHSX
yraepoga (MeTaH, 3TaH, 3TWIEH, AUETWIEH, 3TaHOJ, TJIMLUEPUH, YKCYCHas KHUCIIOTA).
[IpupoaHble UCTOYHUKH YTIIEBOAOPOJIOB (Yrojib, MPUPOHBIN ra3, HeTh), MPOAYKTHI HX
nepepadoTku (O€H3WH), UX POJb B OBITY M MPOMBIIITICHHOCTH. [IoHsATHE 0 OMOIOTHYeCKH



BaXHBIX BEIECTBaX: )KMpaX, OesiKax, yrieBoJaX — M MX pOJU B JKU3HHM UEIOBEKA.
MarepranpHO€ €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCIUHEHUN.

Kpemnwii, ero ¢puznyeckue 1 XMMHUYECKHE CBOWCTBA, MOJIyYEHUE U MPUMEHEHHE.
Coennnenust kpemHus B npupoze. OOuue npencrasiaeHust o0 okcuae kpemuus (IV) u
KpeMHUeBON kuciore. CHIMKaThl, UX HMCIOJb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxneiimme crpouTenbHble MaTepuaibl:  Ke€paMHKa, CTEKJIO, LIEMEHT, OeTOoH,
xene300eToH. [Ipobnembl 06€30MaCHOrO MCMHOJB30BAHUS CTPOUTEIBHBIX MAaTepUaoB B
MIOBCEIHEBHOMN KU3HHU.

Xumuueckui IKCnepumenm:

U3yuyeHUue O00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHONW KHCIOTHI,
IPOBEJIEHNE KAaYECTBEHHBIX peakUuid Ha XJIOPUJI-MOHBI M HAOJIOJIEHHE MPU3HAKOB MX
NPOTEKaHMsI, OIBITHI, OTpaXkarole (HPU3MYECKUe U XUMHUYECKHE CBOWCTBA TaJlOr€HOB U
UX COEAMHEHMH (BO3MOXHO WCIIOJIb30BAaHUE BUAECOMATEPHANIOB), O3HAKOMIIEHHUE C
oOpa3niaMu XJIOPUAOB (TAJIOT€HUAOB), O3HAKOMJIEHME C oOpa3nmaMu cepel U €€
COEJIMHEHUSAMHU (BO3MOKHO MCIOJIb30BaHUE BUAECOMATEpHAlIOB), HAOIIOJACHHUE Ipolecca
oOyrnuBaHus caxapa MoJl JEeHCTBUEM KOHIICHTPUPOBAHHON CEPHOW KHUCIIOTHI, U3yUeHUE
XUMHYECKMX CBOWCTB pa30aBICHHOW CEpPHOM KHUCIOTHI, MPOBEJACHHE KaueCTBEHHOMU
peaknuu Ha cynb(ar-uoH W HAOMIOJAEHHE NMpPU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢uznueckumMu  cBoWcTBaMM  a3oTa, (Gochopa U UX CcOeOUHEHUH  (BO3MOKHO
UCTIOJIB30BAHUE BHIEOMATEPHATIOB), OOpa3liaMu a30THBIX U (POchOpHBIX ymoOpeHHid,
HOJy4YeHue, coOMpaHue, paclo3HaBaHUE M W3Y4YEHHE CBOMICTB aMMMaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pPEakIuii Ha MOH aMMOHHUSA M (ocaT-HOH M U3yUYEHUE MPHU3HAKOB HUX
IIPOTEKAaHNs, B3aUMOJACHCTBHE KOHLICHTPUPOBAHHONW a30THOM KHUCJIOTBI C MEABIO
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3YYEHHE MOJIENEN KpPUCTANIMYECKUX
peméTok anmasa, rpaguta, ¢yuiepeHa, O3HAKOMJIEHHE C IPOLECCOM aAcopOIuu
pacTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM HPOTHBOrasa,
HOJyYeHHe, cOoOMpaHue, pPAaclo3HaBaHUE U M3Y4YEHHE CBOWCTB YIVIEKHUCIOIO Tas3a,
IPOBEJICHUE KAuyeCTBEHHBIX pEAKUUi Ha KapOOHAaT W CUJIMKAaT-UOHBl M HM3YyYEHHUE
IPU3HAKOB  UX  IPOTEKaHWs, O3HAKOMJICHME C  NPOAYKUMEH  CHIMKATHOM
IPOMBIIIJIEHHOCTH, PpEIIEHUE SKCHEPUMEHTANBHBIX 3aJady 1o TeMe «BaxHeilmue
HEMETAJIJIBl U UX COEUHEHUN).

Metaniabl 1 UX COeTHHECHUS

OOmas xapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAUIOB Ha OCHOBAaHMM HX
nonoxkeHusa B llepuoamueckoil cucreme xumumyeckux sinemeHtoB [[. . Menaeneesa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. Meramuinyeckas CBSI3b M MeTaNIM4yecKas
KpUCTAINIMYECKAsl pemeTKa. OJEKTPOXMMMUYECKUW psAX  HANpsKEHUH  METasuloB.
duznyeckue 1 XMUMHUYECKHE CBOMCTBA MeTauioB. O01ue crocoObl MOIyYeHUs! METaIIOB.
[ToHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CriiaBsl
(cTamp, 4yryH, JIOPaTIOMUHUNA, OpOH3a) M UX TPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[[{erounble MeTauibl: MOJOXKEHUE B Ilepuonnueckoil cucreMe XUMHYECKHUX
anemenToB JI. M. MeHnneneeBa, CTpOEHME HX aTOMOB, HAXOXICHUE B MPUPOIE.
duznyeckue W XUMHUYECKUE CBOMCTBa (Ha mpumepe HaTpusd M Kanus). Okcuasl U
TUAPOKCUIBI HATPHs U Kaynd. [I[puMeHeHne mea0ouHbIX METAJUIOB U UX COCIMHEHHUN.



[IlenoyHO3eMENbHBIE METAJUIBI MATHUM W KaJbLIMK: NoJ0KeHne B [lepuonnueckon
cucTreMe XuMuieckux 3iaemMeHToB . V1. MenneneeBa, cTpoeHUE UX aTOMOB, HAXOXKICHUE
B npupoae. Puznueckue M XUMUYECKHE CBOMCTBA MarHus M Kaublusa. BaxuHenmmue
COCJIMHEHUsl Kalbliug (OKCUM, TUIAPOKCcHI, coyin). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHUS.

AunroMuHu#: osioxkenue B [lepruoandeckoil cucteMe XuMuueckux saeMeHToB 1. H.
MenpeneeBa, CTpOCHHE aTOMa, HaxXOXJAEHUWE B mpupoje. PU3NUECKUe W XUMHYECKHE
cBoiicTBa amoMUHUS. AMPOTEpHBbIE CBOWCTBA OKCH/IA M TUPOKCH]IA ATFOMUHUSI.

Kenezo: nonoxenne B Ilepuoanueckoil cucteMe XUMUYECKUX 3ieMeHToB J[. .
Mengeneesa, CTpOEHHE aToMa, HaxOXKJAeHUE B mnpupone. Pu3nyeckue U XUMHUYECKUE
cBoicTBa xene3a. Oxkcuabl, ruapokcuabl U conu xene3a (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE C 00pa3llaMi METAIIJIOB M CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMH,
U3y4eHHWe  pe3yJbTaTOB  KOPPO3UHM  METauioB  (BO3MOXXHO  HCMOJB30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUSI OKCUAA KAJIBIIUSI U HATPHsI C BOAOU
(BO3MOHO MCIOJIb30BAaHUE BUICOMATEPHAIIOB), UCCICIOBAHUE CBOMCTB MKECTKOU BOJIBI,
npoiiecca rOpPeHHs KeJie3a B KUCIOpoie (BO3MOXKHO HCIOIb30BaHUE BUACOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMA HA MOHBI: MAarHusl, KaJablUs, aTlOMUHUS,
nuaka, xene3a (II) u xenesa (III), memu (II), HaGmomeHUE W OmMMCaHUE MPOIIECCOB
OKpAIllMBAaHUS ITUIAMEHH MOHAMM HATpUA, Kaldus U Kaiblus (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HCCJEIOBaHWE aM(OTEPHBIX CBONCTB THAPOKCHUIA AITIOMUHUS U
TMAPOKCHIA LMHKA, pEUIEHUWE OHKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxHeilmmue
METAJUIBI U UX COEUHEHUSD).

XuMus 4 OKpPY:KalIas cpeaa

BemectBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4ellOBeKa. besomacHoe
UCIIOJIb30BAHME BEIIECTB M XHMMHMUYECKMX peakiuii B ObiTy. IlepBas momours mnpu
XUMHYECKHX 0XKOTraxX U OTPABJIECHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKaWIIeW cpeasl (MpeAesibHas —JAO0MyCTHMAs
KOoHLIeHTpauusi Bemects, nanee — I[IJIK). Ponp xumMum B pemieHHH 3KOJIOTHYECKUX
npoOeM.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpasloB MaTepuajoB (CTEKJO, CIUIABbl METAIJIOB, MOJMMEPHbBIC
MaTEepUAIIBI).

Mescnpeomemnunie ceéa3u

Peanuzanusa MexXnpenMETHBIX CBsI3e Npu M3y4YeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS YE€pPE3 MCIIOIH30BAHNE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MOHSATUM, TaK
U TOHATHM, SBJSIIOIIMXCS CUCTEMHBIMHU JUIL OTACNIBHBIX IIPEIAMETOB €CTECTBEHHO-
HAay4YHOTO LIUKJIA.

OO01mue ecTecTBEHHO-HAYUHBIE MMOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHajgu3, CHHTE3, KiIaccupuKalus, TMEePUOAUIYHOCTb, HAOIIOICHUE, DKCIIEPUMEHT,
MOJICTTUPOBAaHUE, W3MEPEHHE, MOJIENb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOJIOTHUS,
MaTepUaIbl.



@dusuka: marepusi, aToM, IEKTPOH, INPOTOH, HEWTPOH, MOH, HYKJIHJ, H3O0TOIbI,
PaZvoOaKTUBHOCTh, MOJIEKYJa, JJNEKTPUYECKUM 3aps], NMPOBOIHHMKH, IMOJYIPOBOIHUKH,
TMRTIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMYECKAasl peIIETKa, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, €IUHULBI HM3MEPEHMs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3NBL,
ComHre.

buonorus: ¢orocunres, napixaHue, Ouocdepa, -SKOCUCTEMA, MHUHEpAJIbHbIE
y10OpeHMsI, MUKPOIJIEMEHThI, MAaKPOJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaabl, TOpHbIE NOPOAbI, IOJIE3HbIE
UCKOIIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITIO XUMHUU
HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE PE3YNIBTATHI OCBOEHUS IPOrPAMMBbI OCHOBHOI'O OOILEr0 00pa30BaHUS
JOCTUTAIOTCA B Xo0Je OOy4YeHHs] XMUMHUM B €IMHCTBE Yy4eOHOM M BOCHHUTATEIHHOU
JeSITETFHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUHUCKAMHU COLMOKYIBTYPHBIMHU H
JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B 00IIECTBE NMPaBUIAMU U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT IpOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS U COLMATIN3ALUN
00ydJaromuxcs.

JInaHOCTHBIE pe3ynbTaThI OTpaXkaroT TOTOBHOCTb oOy4aromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOW TMO3UTUBHBIX IEHHOCTHBIX OPHEHTALMA W PACHIUPEHUE
OMbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) naTPHOTHYECKOT0 BOCTINTAHUSA:

LEHHOCTHOT'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HayYHOMY HACJIE/INI0, TOHUMAaHUs 3HaYCHHUS] XUMUYECKON HAYKU B JKU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEpPHOM HMHQOpManueid O NepeoBBIX
JOCTI)KEHUSAX M OTKPBITHUSIX MUPOBOM M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTU B
HAy4YHBIX 3HAHUSIX 00 yCTpOICTBE MHUpa U OOLIECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHMA:

IPEJCTAaBICHHS O COLMAIBHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  OOILIECTBEHHO  IOJIE3HOMH,
y4eOHOMCCIIE0BATENIbCKOM, TBOPUECKOW M APYTHX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON ~ COBMECTHOM  JI€ATEIbHOCTM  TpPU  BBINIOJHEHUHW  y4YEOHBIX,
NO3HABATENIbHBIX 33/a4, BBIIOJIHEHMN XUMUYECKUX SKCIEPUMEHTOB, CO3/IaHUH YU4E€OHBIX
MPOEKTOB, CTPEMJICHHMS] K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B IIpoliecce 3TOM
y4eOHOM J1eATeIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJCHUE M IOCTYNKH CBOMX
TOBapHIlEed C TO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUECKHE TMPEJCTABICHUS O BEIIECTBE U XUMHUYECKOM peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABISIONINE OCHOBY
JUIsl TTIOHUMAaHHUSl CYUIHOCTH HAayYHOM KapTUHBI MHpa, MpPEACTaBlIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJBI, B3aUMOCBS34X YEJIOBEKA C MPUPOJHON CpenoH, O
POJIM XMMHH B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHbIE MOTUBBI, HAIIPaBJIEHHbIE HA NOJYyYEHHE HOBBIX 3HAHUI MO XMMUH,
HeoOX0IMMbIe JUTIsl 0ObSICHEHHSI HAOII0JaeMbIX MPOIIECCOB U SIBJICHUI, MO3HABATEIbHOM,
UH(POPMAIIMOHHON M YUTATEIbCKOW KYJIbTYpPbI, B TOM YHCJE HABBIKOB CaMOCTOSITEILHON
paboThl ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEpaTypOi, JOCTYIHBIMH TEXHUYECKUMHU
cpeacTBaMH MH(OPMAITMOHHBIX TEXHOJIOTHUH;



UHTepeC K OOy4YyeHHI0 U TO3HaHUIO, JI0OO3HATEIbHOCTb, TI'OTOBHOCTb U
CHOCOOHOCTh K caMOOOpPa30BaHUIO, MPOEKTHOM M HCCIEN0BATEIbCKON AEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HANpPaBJIEHHOCTH U YPOBHS 00yUYEHHS B AAJIbHEUILIEM;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3JI0pPOBBIA 00pa3 KU3HU, OCO3HAHUE TOCIEICTBUI U HENPUATUE BPEAHBIX
npuBbIYEK  (yHOTpeOJIEHUs  aJKOToJsl, HAPKOTUKOB, KYypeHHs), HE0O0XOAMMOCTU
coOumo/ieHusl MpaBuil O€30MaCHOCTH IMPH OOpalleHuH ¢ XUMHYECKHMHU BEIECTBAaMH B
OBITY U peaslbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHUA:

UHTEpEC K NPAKTUYECKOMY H3YUEHHIO Mpodeccuil M TpyAa pa3iudyHOIo poja,
YBa)XEHHE K TPYLy M pe3yJbTaTaM TPYIOBOH AEATEIBbHOCTH, B TOM YHCJIE Ha OCHOBE
OPUMEHEHHS] MPEIMETHBIX 3HAHMM MO XUMHUHU, OCO3HAHHBINM BHIOOP HMHIMBHIYyaJIbHOU
TPAeKTOpPUU TPONOJDKEHHs] 00pa3oBaHMS C Y4YE€TOM JIMYHOCTHBIX HMHTEPECOB H
CIOCOOHOCTM K XHMMHH, OOILIECTBEHHBIX HMHTEPECOB U MNOTPEOHOCTEW, YCHEIIHON
npoeCCHOHAIBHON JEATEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
aJanTUpPOBaThCs B IpOo(deccuoHaNbHOMN Cpelie;

6) 3K0JI0rM4eCKOro BOCIIUTAHUSA

HKOJIOTMUYECKH 11eJIeco00pa3HOe OTHOIIEHHE K MPUPOJAE KaK UCTOYHUKY KU3HU HA
3emyie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHWE LIEHHOCTU 370POBOTO U 0€301acHOro
oOpa3za U3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXWYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHHSI TpaBuUi OE30MacHOro
HOBEJICHUS IpU paboTe C BEIIECTBAMMU, a TAK)KE B CUTYaLUAX, YIPOXKAIOIUX 3/10POBBIO U
JKU3HU JIIOACH;

CHOCOOHOCTH TNPUMEHSATh 3HAHUA, [OIy4aeMble IPU HU3YUYEHUH XUMHH, IS
pelIeHns 3a7ay, CBS3aHHBIX C OKPYKAIOWIEW MPUPOAHOM CpPEOW, M1 NOBBILICHUS
YPOBHSI 9KOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHUS IJI00AJBHOTO XapakTepa 3KOJIOIMYECKUX
npobsieM W MyTed MX peleHUs MOCPEACTBOM METOJIOB XHUMHH, 3KOJIOTHUYECKOTO
MBIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTbCA UM B IIO3HABATEIbHONW, KOMMYHUKAaTUBHON U
COLMAJIBHOW MPAKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpenIMETHBIX  pe3yJbTaTOB  BBLACNAIOT  3HAUYUMBbIE Ui
(GopMHUpOBaHUST MHUPOBO33pPEHMsI OOIIEHAyYHbIE MOHATHS (3aKOH, TEOpUs, NPUHIIMII,
runoresa, (akt, cucTemMa, Mpolecc, SKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIIOIB3YIOTCS B
€CTECTBEHHO-HAYYHbIX Y4YEOHBIX MPEAMETAaX W MO3BOJISIIOT HA OCHOBE 3HAHMM M3 3THX
npeaMeToB (OpMHUPOBATH MPEACTABICHHE O LEJIOCTHOW HAayYHOM KapTUHE MHpa, U
yHHUBEpCaJlbHble ~ ydyeOHble  JeicTBUS  (IIO3HaBaTelbHblE,  KOMMYHHKAaTHUBHBIE,
peryiasiTUBHBIE),  KOTOpble  oOecrneyuBalOT  (OPMHpPOBAaHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHON AESITEIbHOCTH.

Ilo3HaBaTe/bHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AeiCTBHUA:

YMEHMS HUCHOJIB30BaTh MPUEMBI JOTUYECKOTO MBILUIEHHS NPU OCBOCHHUU 3HAHMM:
pacKpbIBaThb CMbBICT XUMHUYECKUX TMOHATUN (BBIIEIATH HMX XapaKTepHbIE MPHU3HAKH,



yCTaHABIMBATh B3aUMOCBSI3b C JAPYTMMH MOHSTHUSIMHU), HCIIOJNb30BaTh MOHSATUS MAJIS
OOBSICHEHUSI OTAENBHBIX (PAKTOB M SIBICHHI, BHIOMPATh OCHOBAHUS W KPUTEPHUH IS
KIaCCU(PUKANMA XUMUYECKUX BEIIECTB M XWMUYECKUX PEaKIUil, YCTaHABIMBATh
NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YyUEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHIYKTUBHBIC, JEIYKTHBHBIC, IO aHAJOTHUM), JIeJlaTh BBIBOABI U
3aKJIIOYEHUS;

YyMEHHE TPUMEHATh B TMpOIECCe TMO3HAHUA TMOHATUA (IpPEeAMETHBIE U
MeTanpeIMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IIUPOKO MNPUMEHSEMbIE B XUMHUU MOJEIbHBIE MPEACTABICHUA —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMH4YecKas (hopMysa U ypaBHEHUE XUMHUYECKON
peakuuy — MpU pelIeHUuH y4yeOHO-NO3HABATEIbHBIX 3aja4, C YYETOM 3THUX MOJEJIbHBIX
IIPEJCTABICHUN BBISBIATH M XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHUYECKHUX BEIIECTB U XHUMHUUYECKUX pEaKIui, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE CBSI3M W IPOTUBOPEUHS] B H3YyYAEMBIX
npoleccax U sABJICHUSX.

ba3oBrble ucciienoBarebCKue 1eMCTBUA:

YMEHHE HCIOJb30BaTh IIOCTaBJICHHBIE BONPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
IIPaBUJILHOCTHU BBICKA3bIBAEMBIX CYKJCHUN;

OpUOOpETEHNE ONbITa [0 IUIAaHUPOBAHUIO, OpraHu3alMid M IPOBEJIEHUIO
YUYEHUYECKUX HKCIIEPUMEHTOB, YMEHHE HAOMI0AaTh 32 XOJI0M IIPOIEcca, CaMOCTOSATEIHHO
IPOrHO3UPOBATH €r0 Pe3yNbTat, (HOPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI 110 PE3yJbTaTaM
MIPOBEIEHHOTO OIBITA, UCCIIE0BAaHNUSA, COCTABIATh OTUET O MPOAETaHHON padoTe.

PabGora ¢ undgopmanueii:

yMeHHEe BbIOUpaTh, aHAIM3UPOBATH U MHTEPIIPETUPOBATH MH(OPMALIMIO PA3IMYHbIX
BUJOB M (OpPM MpeacTaBICHMs, MOIYYaeMYyH M3 pa3HbIX HCTOYHUKOB (HAYYHO-
NOMYJIsIpHAs JIUTEpaTypa XUMHUYECKOTO COJAEpXkKaHUs, CIpPaBOYHBIE MMOCOOUsS, PEeCcypcChl
WHuTepHera), KpUTHUYECKH  OLICHMBATh  IMPOTUBOPEYMBYID U  HEJIOCTOBEPHYIO
uHpopMaIuo;

yMEHHE NPUMEHATHh pa3IU4Hble METOJbl M 3alpochl NpHU TOUCKE U OTOOpe
UH(GOPMAIIUUA ¥ COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JJIs BBIMOJTHEHHS y4eOHBIX U
NIO3HABATENbHBIX 3a/au OIpEAENEHHOr0 THIa, NPUOOpEeTEeHUE OomnbiTa B 00JacTU
UCTIONIb30BaHUS  WMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJIEHUE
KYJIbTYpOH aKTHBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX [TIOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BbIOMpATh ONTHUMAJbHYIO (GOpPMY MPEACTaBICHUS HHPOPMAUU U HWIUIOCTPUPOBATH
pelnraeMple 3aa4i HECIIOKHBIMU CXEMaMHU, JuarpaMMaMu, ApyruMu popmamu rpaduku
1 UX KOMOMHAITUSIMU,

YMEHHE  HCIIOJIb30BaTh M aHANM3MPOBAaTh B  Ipolecce  ydyeOHOH U
UCCJIEIOBATEIbCKON  EATENBbHOCTH HMH(POPMALMIO O BIUSHUMA POMBIIIJICHHOCTH,
CEJIBCKOI0 X03MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOILIEH TPUPOHON CPEBI.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIEe YUeOHbIe JeiiCTBUA:



yYMEHHS 3a/laBaTh BOMPOCHI (B XOie Auaiora W (Wid) JUCKYCCHM) MO CYIIECTBY
o0cyx1aeMoil Tembl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTENIBHO BBIMOJHEHUS
MPEJI0KEHHON 3aa4K;

YMEHUS MPEICTaBIATh NOJYyYEHHBIE PE3yJIbTaThl TO3HABATEIBHOMN JESITEIBHOCTH B
YCTHBIX M TNHCbMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUI0 PE3YJIbTaTOB BbIIOJHEHUS
XUMHUYECKOT0 JKCIIepuMeHTa (JabopaTopHOro OmbITa, JIabopaTOpHON paboOThl 1O
UCCJIEIOBAaHUIO CBOMCTB BEILECTB, yUEOHOIO MTPOEKTA);

yMEHUS  y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B  COBMECTHOM
IIO3HABATEIBHOM M MCCIEAO0BATEIBCKON JEATEIBHOCTH IIPU PEIICHUH BO3HUKAIOIIMX
npoOyieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAaHHUSA MO3UIMH (00CYXKIEHUs,
OOMEH MHEHUSMHU, «MO3TOBbI€ IUTYPMbD», KOOPJAMHAIUS COBMECTHBIX JIEHCTBHIA,
olpesieJieHne KPUTEPUEB 110 OLIEHKE KayecTBa BBHIIIOJHEHHON pabOThI U ApYyTHE).

PerynsiTuBHBIC yHHBEpCAJbHbIe YUeOHbIE 1eiICTBHSA:

YMEHUE CaMOCTOSITEJIBHO OINpPEAENATh ILEJIU JEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISITh, KOHTPOJMPOBaTh W MpPU HEOOXOAMMOCTU KOPPEKTUPOBATH CBOKO
NEesITENbHOCTh, BbIOMpaTh Hambosnee 3(PQeKkTHBHBIE CHOCOOBI pelIeHUs Y4YeOHBIX U
[IO3HABATEJIBHBIX  3a/a4, CaMOCTOSITEIbHO  COCTaBJISITh WM  KOPPEKTUPOBAaTh
IIPEAJIOKEHHBIN AJITOPUTM JEHCTBUM IPHU BBINOJHEHUM 3aJaHUU C YYETOM IOJIY4YECHUS
HOBBIX 3HaHUM 00 wH3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEaKUUAX, OLEHUBATH
COOTBETCTBUE IOJYYEHHOTO pE3y/ibTaTa 3asBJICHHON LIE€IU, YMEHUE HCIIOJIb30BaTh U
AHAJM3UPOBATH KOHTEKCTHI, IIPEAJIaraéMbl€ B YCIIOBUM 3aJaHUN.

INPEJIMETHBIE PE3YJIBTATHBI

B coctaBe mpeaMeTHBIX pe3yJibTaTOB MO OCBOEHUIO 00S3aTENIBHOTO COJIEP KAHMS,
YCTaHOBJIEHHOTO JaHHOU (enepasibHON pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
0o0y4JaIMUMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUi, crenuduyeckue ass
IpeIMETHOMN 00acTu «XUMUS», BUJIbI 1€ATEIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIIpETaIlNi, MPeoOpa30BaHUI0 U MPUMEHEHHIO B Pa3MYHBIX y4E€OHBIX M HOBBIX
CUTYaLUSIX.

K koHmy oOydenuss B 8 kjiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXaTh CPOPMUPOBAHHOCTD y 00YYAIOLIUXCSI YMEHUI:

® pacKpbIBaTb CMBICI OCHOBHBIX XHMMHMUYECKHX MOHSTHI: aroM, MoJieKyJa,

XUMHYECKUM DJJIEMEHT, IHPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOOHAsT M HEOAHOPOAHAs), BAJEHTHOCTb, OTHOCUTEIbHAs AaTOMHas U
MOJIEKYJISIPHAS. Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MacCoBast
JOJIT XMMHYECKOTO JJIEMEHTa B COCIUHEHUU, MOJSPHBIA OOBEM, OKCHI,
KHCJIOTA, OCHOBAaHME, COJb, JJEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHCIICHHS,
XUMUYecKasi peakuusi, KIacCU(pUKAUs peakUuil: peakluu COEAUHEHUs,
peaklUuy pa3IoKEHMs, pPEaKIUH 3aMEIEHHUs, peakuuu oOMeHa, 3K30- H
HIOTEPMHUUECKHUE PEAKIMH, TeIIoBOH HPGPEeKT peakuuu, sApO aToMa,
AIIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTallb, paAUyC aroMa, XUMUYecKas
CBS3b, MOJISIPHAS U HETIOJSIPHAs KOBAJIEHTHAS CBSI3b, MOHHAS CBSI3b, NOH, KATHOH,



aHMOH, pacTBOp, MaccoBas J0Ji1 BellecTBa (IPOLIEHTHAs KOHLIEHTpauus) B
pacTBope;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX IOHITHM U NPUMEHATH
9TH MOHATHUS [IPU ONKUCAHUU BEIECTB U UX NMPEBPALLECHU;

UCTIOIB30BATh XUMUYECKYI0O CUMBOJIMKY JUIS COCTaBJICHHSA (OPMYI BEIIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKLUN;

ONpEENATh BAJEHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COEAUHEHMSX,
CTETIeHb OKHWCJICHUS 3JIEMEHTOB B OWHAPHBIX COEIMHEHUSX, MPHHAICKHOCTH
BEIIECTB K ONpEeAeNEHHOMY KJIacCy COEAMHEHUH 1o ¢opMmyiaaMm, BHJI
XUMHUYECKON CBS3U (KOBAJIEHTHAs U MOHHAS) B HEOPTaHUYECKUX COCIUHEHUSX;
packpeiBaTh  cMbica  llepuommueckoro 3akoma JI. M. Menneneesa:
JEMOHCTPUPOBATH  MOHUMAaHWE  IEPUOJUYECKON  3aBUCMMOCTH  CBOWCTB
XMMHYECKHUX JIEMEHTOB OT UX MOJ0KeHUA B [lepuoanueckoii cucreMe, 3aKOHOB
COXpaHEHMsI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
Y4Y€HHs, 3aKOHa ABOTajpo;

ONKCHIBaTh U XapakTepus3oBarh TabiauuHyio ¢opmy Ilepuoanueckoil cucremsl
XMUMHUYECKHUX JIEMEHTOB: pa3jinyaTh MOHATHUS «IJIaBHas noArpynna (A-rpymnmna)»
u «1mo6oyHas noarpynna (b-rpymnmna)», Masblie U OOJbIINE IEPUOJIBI, COOTHOCUTH
o0o3HaueHusi, KoTopble uMmeroTcs B Tabmuue «llepuoanueckas cucrema
xuMpueckux 3ieMeHToB /. 1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMMU
CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sjipa, o0IIee Ynucio
AJIEKTPOHOB U pacHpeieleHHe UX O ANEKTPOHHBIM CIIOSIM);

KJacCU(UUUPOBATh XUMUYECKUE DJIEMEHThl, HEOpraHMYeCKHe BEIlECTBa,
XUMHUYECKHE peakuuu (110 YUCILY U COCTAaBY YYaCTBYIOIIMX B PEAKIUU BEILECTB,
1o TerIoBOMY 3P deKTy);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBOMICTBA BEIIECTB
pa3aM4YHBIX KJIACCOB, IOATBEP)KIAas OINMCAHHWE NPUMEpPaAMU MOJIEKYISIPHBIX
YPaBHEHHUU COOTBETCTBYIOIINX XUMHUECKUX PEAKIU;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT KX Kaue€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTH NMPOTEKaHUS XMMHUUYECKUX MPEBpALEHUN B PA3IMUHBIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJSPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTr0 3JeMeHTa Mo GopMmylie COeIMHEHHUs, MaCCOBYIO
JIOJIFO0 BEIIECTBA B PacTBOPE, MPOBOJUTH PacdEThl 110 YPABHEHUIO XMMHUYECKOU
peaxkuuy;

IPUMEHITh OCHOBHBIE OIE€pPAallMM MBICIUTEIBHON NEATEIbHOCTH — AHAINU3 U
CHHTE3, CpaBHEHHE, 0000IIeHne, CHUCTeMaTH3alui, Kilaccu]ukaiuio,
BBISIBJIEHUE IPUUNHHO-CIIECTBEHHBIX CBSI3€H — JUIsl U3YUYE€HHs CBOMCTB BELIECTB
U XUMHUYECKHUX peaKIUil, eCTeCTBEHHO-HAy4YHbl€ METOJAbl TO3HAHUS —
HAOJIIOJIEHNE, W3MEPEHHE, MOJECIMPOBAHUE, SKCIEPUMEHT (peaJibHbI U
MBICJICHHBIN );



CJeI0BaTh MPaBWIAM IOJb30BAaHUS XMUMHYECKOM MOCYI0M M Ja0OpaTOpHBIM
000pyZ0BaHMEM, a TAKXKE MPaBUJIaM OOpaIEHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU IO BBIMOJTHEHHUIO JAOOPATOPHBIX XUMHUYECKUX ONBITOB I10
MOJIYYEHUIO U COOMpPaHUI0 Ta3000pa3HbIX BEIIECTB (BOJAOpOJa W KUCIOpPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAECIEHHON MACCOBOW JI0JIEW pACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATb U TMPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB WIEJNOYEH M KUCIOT C TMOMOULIBI0 HHIUKATOPOB
(;rakmyc, ¢peHondranenH, METUIIOPAHK U IPyTHUeE).

K xoniy oOydenuss B 9 kjacce mpeIMETHBIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaxkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHITHUH: XMUMUYECKUM 3JIEMEHT,
aToM, MOJIeKyJa, NOH, KaTHOH, aHHOH, IPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peakuusi, XUMMUYecKasi CBs3b, TEIJIOBOW 3(PQeKT peakuuu, MOIb, MOJSPHBIHA
00BEM,  pacTBOp,  INEKTPOJIUTHI,  HEIIEKTPOJIUTHI,  AJIEKTPOIUTHUECKAs
JUCCOIMAIMs, pEeakIud HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOoe
paBHOBecHE, OOpaTUMble M  HEOOpaTUMbIE  pEaKIHMH, OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLMH, OKUCIUTENb, BOCCTAHOBMTENb, OKHUCIEHHE U
BOCCTaHOBJIEHHE,  ajuloTponusi,  aM(OTepHOCTh,  XUMHUYECKas  CBs3b
(KOBaJIEHTHAsl, MOHHAsI, METAJNINYECKAs), KPUCTAJUIMYECKAsT pelI€TKaA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON peakiuu, MpeaesbHO TOMyCcTUMAas
koHneHntpauus [1/IK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITHM U NPUMEHATH
ATH MOHATHUS IPHU ONMCAHUU BEUIECTB U UX NPEBPALECHUI;

UCTIOJIh30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTaBJICHHUSA (OPMYI BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIINM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUUYECKUX DJIEMEHTOB B
COCIVHEHUSAX  Pa3IM4HOrO0  COCTaBa,  NPUHAMJICKHOCTH  BEIIECTB K
ONpEeNEeNIEHHOMY KJIacCy COEAMHEHMH 1o (opmysiam, BHUJ XUMHUYECKOH CBS3U
(koBaJIGHTHasl, HMOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COEJIMHEHHUSX,
3apsii MOHA TI0 XUMHUYECKOH (opMmyse, XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUH, TUIN KPUCTAJUIMYECKON pPEIMIETKH KOHKPETHOTO
BELIECTBA;

packpeiBaTh cMbIc llepmogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHUE: OMUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO
dbopmy Ilepnoanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3IuyaTh MOHITHUS
«rnaBHas noxarpynna (A-rpymnma)» u «mobouyHas noarpymnmna (b-rpynma)y,
Masble U OOJbIlMe MEPHObl, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B
NepUOJNYECKON TabnuIe, ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij siapa, o0Ilee YMCIO DJIEKTPOHOB U
pacmpeieieHHe HUX 1O  JJCKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIHE
3aKOHOMEPHOCTM B M3MEHEHUHM CBOMICTB JJIEMEHTOB U HUX COEIUHEHUN B



npefesax MalbIX IEpHOJOB M TIJIABHBIX MOATPYHI € y4€TOM CTPOECHUS HX
aTOMOB;

KJacCU(UUUPOBAaTh XUMHUYECKHE DJIEMEHThI, HEOpPraHWYeCKHe BEIIECTBa,
XUMHYECKHE peakluuu (110 YUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKIMHU BEILECTB,
0 TEIoBOMY 3((eKTy, M0 HU3MEHEHHMIO CTENEHEH OKHCIEHHUS XHMHUYECKHX
3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0IINE U crienn(PHIecKrne XUMUYECKUE CBOMCTBA
OPOCTBIX U  CJOXKHBIX BEIIECTB, IOATBEP)KIAs OMNHCAHHE MPUMEpaMu
MOJIEKYJIIDHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKHX
peakuui;

COCTaBJIATh YPaBHEHUS 3JEKTPOJUTHUYECKONW JAMCCOLMALUMU KHUCIIOT, IIEJIo4Yed U
CoJiel, TOJHBIE W COKpalll€HHbIE YpaBHEHHUs peakUud HOHHOIo OOMEHa,
YpaBHEHUS peakLui, MOATBEPXKAAIOLINX CYIIECTBOBAHUE I'€HETUUYECKON CBS3U
MEX/1y BElIeCTBaMH Pa3JINYHBIX KJIacCOB;

pacKpbIBaTh CYILHOCTh OKHCJIMTENIbHO-BOCCTAHOBUTENbHBIX ~ peaKUui
MOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOIO OaaHca 3TUX peakLuid;
IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HUX CTPOEHUA,
BO3MO>KHOCTU IIPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B pa3IMYHBIX YCIOBUSIX;
BBIUUCIISATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHYECKOTr0 3Je€MEHTa Mo QopMyJie COeIUHEHUs, MaCCOBYIO
JIOJII0 BELIECTBAa B PACTBOPE, MPOBOAUTH PACUEThl 10 YPAaBHEHUIO XMMHUYECKOU
peaxkuuu;

coOnroaTh NpaBWIa MOJb30BAHUS XUMHYECKOW MOCynodM W 1abopaTopHBIM
000pyZ0BaHMEM, a TAK)KE MpaBuiia oOpallleHUs C BEIIeCTBAMHU B COOTBETCTBUU C
UHCTPYKIMSIMH IO BBIIIOJHEHHUIO J1A00PATOPHBIX XHWMHUYECKHX OIBITOB IIO
MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMMAKa U YIJIEKHCIIOTO
raza);

IPOBOJAUTh PEAKLMH, NOATBEPKAAIOIINE KAuEeCTBEHHBIN COCTaB pPA3JIMUYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPUI-, OpOMUI-, HOIUI-, KapOOHAT-
, docdat-, cunukar-, cynbQar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUSI U MOHBI
W3Y4YEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPIaHMUECKHUX
BELIECTB;

IPUMEHITh OCHOBHBIE OIEpalli MBICIUTEIBHONW JAEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMAaTH3alUIO, BBIABICHHE IMPHUYNHHO-
CIIEICTBEHHBIX CBS3€M — JUIl M3y4YEHUs CBOMICTB BEIIECTB M XHMHUYECKHX
peaxiuii, eCTeCTBEHHO-HAYyYHbIe METO/Ibl MIO3HAHUS — HAOII0IeHUE, U3MEPEHHE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KosnvecTBO yacon
Ne HaumeHoBaHue pa3aesioB JyeKTPOHHBbIE (U(pPOBHIE)
n/n U TeM NMPOorpaMmel Bcero Konrpoapusie lpaxriieckue o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Paznen 1. [lepBoHauyajibHble XUMHYECKHE TIOHATHUS
XuMUs — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) but6mmoreka [JOK
MPAKTUYECKON https://m.edsoo.ru/7f41837¢
NeATeIIbHOCTH YeI0BeKa
12 BemiectBa 1 xummueckune 15 | but6mmoreka [IOK
peakmuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxHeiinue npeacTaBuTe/ M HEOPraHU4eCKNX BelleCTB
)1 Bosznyx. Kucnopon. 6 but6mmoreka [IOK
[TonsiTHe 00 OKCHaaX https://m.edsoo.ru/7f41837¢
59 Bonopoa.llonsarue o g | bubmnorexa IIOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopma. PactBopsl. [lonsaTue 5 | | bubnunoreka LIOK
00 OCHOBaHHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIC KJIACCHI
24 HEOPIraHUYECKUX 11 1 1 bubmmorexa LIOK

COeINHEHUN

https://m.edsoo.ru/71f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3axon u [lepuoagnueckas cucrema xumnueckux 3jemenToB . U. MengeneeBa. Ctpoenne

aToMOB. XMMHUYecKasi CBA3b. OKHCIUTEIbLHO-BOCCTAHOBUTE/IbHbIE peakumun

[Tepuoguuecknit 3aKOH U
Ilepnoanueckas cucrema
3.1 XHMHUYECKUX JIEMEHTOB /. 7
N. Menaeneesa. CtpoeHue
aToma

bubmnorexa IJOK
https://m.edsoo.ru/71f41837¢

XuMUYeCKas CBA3b.

39 OKuCIUTENBHO- g | but6mmoreka [IOK
BOCCTAaHOBHUTEJIbHEIE https://m.edsoo.ru/7f41837¢
peakuuun

Uroro no pazneny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK

PesepBHOE Bpems 3

https://m.edsoo.ru/71f41837¢

OBILEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME 68 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Konu4yecTBo 4acoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeEM (undposbie)
KonrTpoabubie IlpakTnueckue
n/n NporpaMmmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBo 1 XUMHYECKUE PeaKIIUH
[ToBTOpeHue u yriayOaeHue 3HaHUH bubnuoteka [IOK
1.1 5 1
OCHOBHBIX pa3ZIesioB Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XUMUYECKHUX PEaKIIUil https://m.edsoo.ru/7f41a636
DJIEKTPOIIUTUYECKAS IUCCOIUALIMS. bu6mmoteka [IOK
1.3 8 1 1
XHUMHUYECKHE PEaKIMH B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUSI
)1 OO0m1as XapakKTepUCTUKA XUMHYECKUX 4 | bubnuoteka [IOK
' anemeHToB VIIA-rpynmsl. [anorens: https://m.edsoo.ru/7f41a636
s O6mas xapa\thTAepHCTHKa XgMI/IquKf/IX ) BuGmorexa LIOK
' OTICNCHTOB “TPYHIRL Lepa oo https://m.edsoo.ru/7f41a636
CO€JIMHEHUS
06
| e | . mowonsox
' PYHIBL. ’ https://m.edsoo.ru/7f41a636
dbocdop u ux coenMHESHUS
2.4 OO0mias xapakTepUCTUKA XUMHUECKUX 8 1 2 bubmmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

saneMeHToB [VA-rpynmel. Yriepoa u

erMHI/Iﬁ 1 UX COCAMHCHUA

https://m.edsoo.ru/7f41a636

Hroro no pazaeny 25
Pa3nen 3. MeTaJiIbl M MX CO€IHHEHUS
3.1 OO01me cBOMCTBA METAJLIIOB 4 bubmorexa TIOK
' Hl https://m.edsoo.ru/7f41a636
39 Baxwueiime MeTauibl U UX 16 bubnuoreka LIOK
' COEMHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Paznen 4. Xumusi u okpy:KaInas cpeiaa
41 BemecTtBa u MaTepuansl B )KU3HA 3 bu6mmotexa [IOK
' YyeJI0BeEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE BpeMmst 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIJIAHUPOBAHHUE
8 KVIACC

KoaunuecTBOo 4acoB

JJIeKTPOHHBbIE U(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
n/n Bcero U3y4YeHMsI
padoThI padoThI pecypchl
[Ipenmer xumuu. Ponb
1 XI/E)MII/III/I B JKM3HU YeJIOBEKa. 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d210c¢
Tena u BelecTBa
) [TonsiTue o MeToaX 1 Bbubnuoreka LIOK
MMO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padora Ne 1
«IIpaBuita paboThI B
3 na6p0paTop1I/)m U TIPUEMBI 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d23dc
oOparreHus ¢ 1a00paTOPHBIM
000pyIOBaHHEM
4 YucTele BelecTBa U CMECH. 1 Bbubnuorexa LIOK
CriocoObI pazzienenus cmecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas pabora Ne 2
5 «Paznenenue cMmeceit (Ha | bubnmmoreka [IOK
pUMEpe OUHUCTKU https://m.edsoo.ru/ff0d28c8
MMOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 brbmorexa OK
https://m.edsoo.ru/ff0d2a6c¢
7 XUMHUYECKUE DIIEMEHTHI. | bu6mmoteka [IOK

3HaKku (CUMBOJIbI)

https://m.edsoo.ru/ff0d2be&



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XUMHNYCCKHUX JJICMCHTOB

YpaBHEHUSA

g [IpocTeie U crnoxHbIE bubnuoteka [IOK
BEIEeCTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE bubnuorteka [IOK
y4eHue https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
BeIIeCTB. XUMHUUYCCKas
10 (bolgMyna. BanentHocth bubmmoreia LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHX
3JICMEHTOB
OTHOCHTENbHAS aTOMHAS
11 Macca. OTHOcUTEIbHAs Bubnmorexa LHOK
https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHas Macca
12 MaccoBas 10J1s1 XUMUYECKOr 0 Bbubnuoreka LIOK
JJIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BeliecTna. bu6mmoteka [IOK
Mounb. Monsipaas Macca https://m.edsoo.ru/ff0d5230
du3nYECKUe U XUMHUYCCKHUE
14 sIBJIICHHS. XHMMHUYECKast Brbmmorexa LIOK
https://m.edsoo.ru/ff0d37fa
peakmus
[Ipu3Haky 1 ycaoBus
15 H;)OTeKaHI/ISI )}(]I/IMI/I‘-ICCKI/IX Bubamorexa [IOK
. https://m.edsoo.ru/ff0d3al6
peakuui
3aKOH COXpaHEHUsI MacChl BuGmorexa LIOK
16 BellecTB. XUMUAYECKHE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Beraucnenust KOJIM4YCCTBA,
MaCChI BCIICCTBA I10

bu6nmmoreka [IOK

17 YPaBHEHUSM XUMUYECKHIX https://m.edsoo.ru/ff0d5708
peakuuu
Knaccudukarus xuMmuuecKkux

13 peakiuii (CoeIuHEeHUS, bubnuorexa LIOK
Pa3IoKEHUs, 3aMeIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIomoHOCOB —

19 YYEHBIM-IHIUKIIONIEIUCT. bubnuoteka LIOK
OO6oO0mmeHne u https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3allKs 3HAHUH
Kontpoabnas padora Nel 1o

20 TeMe I<)<BemeCTI})3a u bubmorexa TIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEaAKITUN»
Bo3nyx — cmecsh ra3os.

o1 Cocras Bo3ayxa. Kucnopon bu6mmoteka [IOK
— DJIEMEHT | MPOCTOe https://m.edsoo.ru/ff0d448e
BelectBo. O30H
du3nYECKUe U XUMHUYCCKHUE
CBOMCTBA KHCJIOPOJIa

22 (peakuuu OKI/ICJIIC)HfIH bubmorexa HOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [Toustue 06
OKCHJIaX
CrocoObI MoyYeHuUs BuGmorexa LIOK
23 KHCJIOpoAa B 1a00paTopuu U

IIPOMBIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

[Ipumenenue kucnoposa

Temnnooit 3 ekt
XUMHYECKOU PEaKITHH,

24 TIOHSTHE O bubnuorexa LIOK
TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHHH, DK30- U
SHAOTEPMHUYECKUX PEAKIIUIX
Tommso (HedThb, yroas u

)5 MeTaH). 3arpsi3HeHne bubnuoreka [IOK
BO3/yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[TpakTrueckas padora Ne 3

26 o teme «Ilonyuenue u bubnuoreka [IOK
coOupaHue KUCIOpO/Ia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOHCTBY
Bonmopon — snemeHt u

27 prcfoeﬂBemeCTBo. Bubmiorexa LIOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupone
dusndyeckrue 1 XUMUYECKUE
28 CBOICTBa BOJIOpO/A. bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
[Tpumenenue Bogopoa

29 [ToHsITHE O KHCIIOTAX U COJIAX bubmoreia LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObI moTyueHust bubmmoreka [JOK
BOJIOpOa B TabopaTopun https://m.edsoo.ru/ff0d4dd0

31 [TpakTuueckas padora Ne 4 bu6motexa [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

o teme «llomyuenue u
coOupaHue BOJOpoa,
W3y4YEHUE €r0 CBOWCTBY»

https://m.edsoo.ru/ff0d4{f42

MonsipHbIil 00bEM Ta30B.

Bbubnuorexa LIOK

32 3akoH ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0néma,

3 KOJINYECTBA BEIIECTBA I'a3a 1o bubnuoteka [IOK
€r0 U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY
Brrancnenus o6EMOB ra3oB

34 10 YPABHEHUIO PEAKLIUYU HA bu6mmotexa [IOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B

35 DOU3NYECKUE U XUMUYECKHUE bu6mmoteka [IOK
CBOMCTBA BO/JIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue bubmmoreka [IOK
00 MHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTEIb.
Haceoimmennsie n

37 HCHaCIIIjIJ_ICHHBIe pacTBOpHI. Bubmiorexa LIOK

https://m.edsoo.ru/ff0d5b40

MaccoBas 1041 BEIIECTBA B
pacTBope
[TpakTrueckas pabora Ne 5

38 o teme «lIIpuroroBnenune bu6morexa LIOK

pPacTBOPOB C ONPENECIEHHOU
MAacCOBOH J10JIeH

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

paCTBOpéHHOFO BCHICCTBA»

KontponpHas padorta Ne2 mo

39 teme «Kucnopoa. Bogopoa. Bubnmorexa LHOK
https://m.edsoo.ru/ff0d6342
Bona»
Oxkcuabl: coCTaB
40 KJ'IaCCII[/I(i)I/IKaHI/I}I ’ Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u XuMHUYeCKUE

41 CBOMCTBA KUCJIOTHBIX, bubmmoreka [IOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHMsI: COCTaB,

42 KJ1accuuKarms bubmorexa OK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyuenue u XuMHYECKHE bubnuoteka [IOK
CBOICTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocta

44 KJ1accuuKarms , bubmorexa HOK

’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyuenue u XuMHYECKHE bubnuoteka [IOK
CBOWCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):

46 HOMEHKJIaTypa, CIIocoObI bubnuorexa LIOK
MOJTyYEHU s, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA

47 [TpakTrueckas padora Ne 6. bubnuoteka [IOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

Pemenne
AKCIEPUMEHTAJIbHBIX 3a/1a4
0 TeMe «OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9b7c

HEOPTraHUYECKUX
COEIUHECHUIN»
['eneTnueckas cBsI3b MEX

48 KJ1accaMu HCOpFaHI/I‘IeCKI/IZ;y bubmorexa HOK

B https://m.edsoo.ru/00ad9a50

COCTMHEHU I

49 O00011IeHE U bu6mmoreka [IOK
CUCTeMAaTH3aI1sl SHAHUIA https://m.edsoo.ru/00ad9cb2
Kontponbsnas padora Ne3 mo
Teme "OCHOBHBIEC KJIaCCHI bubmmoreka [IOK

50
HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coeMHeHUN"
IlepBble TONBITKM

51 KJIacCH(pUKAIMHA XHMHUECKUX bu6morexa LIOK
anemeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOIHBIX JIEMEHTOB
[Tepuonnueckuii 3aK0H U

57 [Iepuoguueckas cucrema bubnmmoreka [IOK
XUMHYECKHX dJIeMeHTOB [[. 1. https://m.edsoo.ru/00ada52c¢c
Menneneesa

53 Ilepuonsl, rpynmsl, bu6motexa [IOK
MOATPYIIIBI https://m.edsoo.ru/00adas52c

54 Crpoenune atomoB. CocTaB bubnuoteka [IOK

ATOMHBIX SAOCP. H3oTomnsl

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CTpOGHI/Ie SJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB

bu6nmmoreka [IOK

> [lepuoanyeckoii cuctemsl /. https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTepucTHKa
XUMHYECKOTO 3JIEMEHTA I10
56 €ro MOJIOKEHUIO B bubmorexa OK
. https://m.edsoo.ru/00ada824
[Tepuoguueckou cucreme /.
N. MenneneeBa
3nauenue [leproauueckoro
3aKOHA I Pa3BUTHS HAYKH U
57 HpaKTI/IIi[I/I. II[) n. MeHz[eJZcI:eB bubmmorexa HOK
. https://m.edsoo.ru/00ada96e
— y4EHBIN, IeIaror u
IpaKJIaHUH
DIIEKTPOOTPHIIATEIBHOCTh
58 aTOMOE XI/II\IZI/I‘IIICCKI/IX Bubnmorexa LHOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HNonHas xuMudeckas CBS3b brbmorexa OK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipuas bubnuorteka [IOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenomnspHas bubnuoteka [IOK
XUMHUYECKasl CBS3h https://m.edsoo.ru/00adaab9
62 CrereHb OKUCIICHUS Brbmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OkucnauTenbHO- bubmmoreka [IOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

BOCCTAHOBUTCIIbHBIC PCAKITUU

https://m.edso00.ru/00adb076

OKHUCIUTEH U

bu6mmoreka [IOK

64 BOCCTAaHOBUTEIN ! https://m.edso00.ru/00adb076
o | e |
TEM TPOEHHUE aTOMA.
p https://m.edsoo.ru/00adb486
Xumuyeckas CBA3bY
P 7| .
66 oeesgjg Biiﬁeyﬁm | Bubnmorexa LHOK
Hl . https://m.edsoo.ru/00adb33c
CHUCTEMATU3ALM 3HAHUN
P 5| .
67 O?:gB}::EeyEOK ) bubnuorexa LIOK
Hl . https://m.edsoo.ru/00ad9cb2
cUCTEMATH3ALUA 3HAHUI
5 gegjg‘*i““eyp‘“" | Bu6norexa [OK
HUE U
IH . https://m.edsoo.ru/ff0d61c6
cUCTEMATH3ALUA 3HAHUI
OBUIEE KOJIMYECTBO YACOB 68

ITO ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO yacoB

JIEKTPOHHBbIE HU(PPOBbIE

.:;_'H Tema ypoka Beero Kontpoabusbie IIpakTunuyeckue II::yT:eHuﬂ o0pa3oBaTte/ibHbIEC
padoTbI padoThI pecypchl
Ilepnoanueckuii 3aK0H.
| [Iepuoguueckas cucrema | bu6nmmoreka [IOK
XUMHYECKHX JIeMEHTOB []. https://m.edsoo.ru/00adb59e
N. MenneneeBa
3aKOHOMEpPHOCTH B
) U3MEHEHUHU CBOMCTB ) bu6nmmoreka [IOK
XUMHYECKHUX JIEMCHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOLOB
3 E;I;Ziii)::;;l;ﬂ 1 ) bubmmoreka [IOK
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEIIECTB
Buabl XxumMudeckom CBSI3U U
4 TI/IlfI:I KPUCTAJUITMYECKUX 1 Bubmorexa HOK
. https://m.edsoo.ru/00adbac6
pemeToK
KontponpHas padora Nel mo
teMe «IloBropenue n
5 yrayOieHue 3HaHui 1 1
OCHOBHBIX pa3JiesioB Kypca 8
KJ1acca»
6 Knaccudukamms 1 bu6mmoteka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

XUMHNYCCKUX peaKHI/Iﬁ 10
PAa3JIMIHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopoctu
XUMHYECKOW PEAKIUH.

bubnuorexa LIOK

! IToHsITHE O TOMOTEHHBIX H https://m.edsoo.ru/00adbe9a
TeTEPOTECHHBIX PEaKIUIX
[ToHsITHE O XMMHYECKOM
paBHOBecuH. DaKTOPBI,
BIIUSIOIINE HA CKOPOCTh bu6nmmoreka [IOK
8 .
XUMHWYECKOW PEaKINH U https://m.edsoo.ru/00adc28c
MTOJIOYKEHHE XUMHUYECKOTO
paBHOBECHS
OKuCIUTENBHO-
9 BOCCTaHOBUTEIIHHBIE Bubnmorexa LOK
https://m.edsoo.ru/00adcade
peakuu
Teopus 31EKTPOIUTHYECKON
10 zmcfounaum:.p CWibHbBIE U bubmmorexa OK
https://m.edsoo.ru/00adcd68
ci1a0ble STIEKTPOIUTHI
1 HNonHble ypaBHEHUSA bu6mmotexa [IOK
peakmuit https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHCJIOT M OCHOBAaHHI B CBETE
12 npecTaBiIeHuil 00 Bubmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYCCKOM
JTUCCOLMAIIAH
13 XUMHYECKUE CBOMCTBA bu6mmoteka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

COJIEH B CBETE
npeAcTaBIeHUN 00

https://m.edsoo.ru/00add8b2

ANEKTPOJIUTHYECKOU
JTUCCOILMAIIAH
14 [TousiTue o ruapoau3e conei bubmmorexa OK
https://m.edsoo.ru/00add9d4
L5 O00011IeHE U bu6mmoreka [IOK
CHUCTEMAaTH3aIlHs 3HAHUH https://m.edsoo.ru/00addd12
g ?lf:;(lzz‘;e:Kaﬁ pabota Ne 1. BuGmorexa LOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIBHBIX 321249
KontponpHas paborta Ne2 mo
17 TeMe «DNEKTPOIUTHYECKAS bu6muotexa [IOK
nucconranusia. XuMHUYECKHE https://m.edsoo.ru/00addecO
peakiuu B pacTBOpax»
OO0mias xapakTepUCTHKA
18 FaJII:FeHOBl.D XI/IMI:/IquKI/Ie Bubmmorexa LIOK
5 https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MpUMeEpE XJIopa
XnopoBoaopon. ConsiHast
19 KHCJI0Ta, XUMHUYECKHE bubnuorexa LIOK
CBOICTBa, MOJYYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[TpakTrueckas padora Ne 2
20 no teme «llonmyuenue bu6mmotexa LIOK

COJISHOU KHUCJIOTHI,
HU3y4YEHHE €€ CBOMCTB)

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Brrunciennsa no
YPaBHEHUSIM XUMHUUYECKHUX

bubnmmoteka [IOK

21 PEaKIHii, eClIi OJINH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
2 OO6m1as xapakTepucTUKa bubnuoteka [IOK
aneMeHTOB VIA-rpynmsi https://m.edsoo.ru/00ade64a
AJITOTpOIHBIE
MOIU(HUKAIIUN CEPHI.
23 Haioiz[eHIIfle Ceplljl U eé bubmmorexa OK
. https://m.edsoo.ru/00ade64a
COCIIMHEHUH B IPUPOJIC.
XUMHYECKHE CBOUCTBA CEPBI
CepoBogopo, cTpoeHue
24 @H};HHCSKECII: XI/III?/II/I‘IGCK’I/IG bubmmoreia IOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepol. CepHas
KHCIOTa, (PU3UYECKHE ’ bubnuorexa LIOK
25 .
XAMHAYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKHE PEaKIUH,
JeXKallrue B OCHOBE
MPOMBIIIJIEHHOTO criocoba
26 HEJIy‘-ICHI/ISI CEepHOU Bubmorexa HOK
https://m.edsoo.ru/00adec8a
KHCIOThl. XMMUYECKOE
3arpsAA3HEHUE OKPYKAIOLIEH
Cpellbl COETMHCHHUSIMU CEPBI
7 Brlunciaenue maccoBoi Bbubnuorexa LIOK

A0JIK BbIXOJa IIPOAYKTaA

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

pCaKnuu

OO61as xapakTepucTuka
AJIEMEHTOB V A-TpyMIIbL.

28 A30T, pacripocTpaHeHHUE B bubmorexa HOK
’ https://m.edsoo.ru/00adeea6
npupoje, Gpusndeckue u
XUMHYECKHE CBOKMCTBA
AMMuak, ero usudeckue u
29 XI/IMI/I‘-ICC’KI/IG CiOﬁCTBa Bubmorexa LIOK
’ https://m.edso0o.ru/00adf004
MOJIyYeHHUE U TPUMEHEHHE
[TpakTrueckas padora Ne 3
30 no teme «llonyuenue bu6mmotexa LIOK
aMMHaKa, U3y4eHHUE ero https://m.edsoo.ru/00adf180
CBOWCTB»
A3oTHas KucioTa, eé
31 ¢bu3nyecKre 1 XUMUYECKUE Bubmiorexa LIOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp3oBanue HUTPATOB U
coJieli aMMOHHUSI B KaUeCTBE
10 MUHEpAJIbHBIX YAOOPEHUIA. bu6muotexa LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYyKaromiei cpezpl
COCIMHEHUSIMU a30Ta
dochop. Oxcua pochopa
1 (V) u dpocdopnas kuciora, bubnuoteka [IOK

¢bu3nyecKkre 1 XUMUYECKUE
CBOMCTBA, [TOJIy4YEHUE

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

HcnonwszoBanue dochatos B
Ka4eCcTBE MUHEPATbHBIX

bubnuoreka LIOK

34 y/:[06peHmf. Sarpasuenue https://m.edsoo.ru/00adfc20
MIPUPOTHOM CpeIbl
dbocharamu
Yruepon, pacupocTpaHEHHUE
35 B nppf;oi[ep (bnfnqe(}:jme u bubmorexa HOK
’ . https://m.edsoo.ru/00adfd9¢c
XUMHYECKHE CBOMCTBA
Oxcuapl yriaepoja, ux
M3UYECKUE U XUMHUUYCCKHE
36 g)BOﬁCTBa. DKOJIOTUYECKHE bubmorexa OK
https://m.edsoo.ru/00adfebe
poOJIeMBbl, CBS3aHHBIE C
okcuaoMm yriaepoja (IV)
37 YronbHas KACIOTa U €€ bubmoreka [IOK
coum https://m.edsoo.ru/00ac006¢
[TpakTuueckas padora Ne 4
o teme "[lonyuenue
38 YTJIEKUCIIOTO n};Za. Bubmiorexa LIOK
https://m.edsoo.ru/00ae027¢
KadectBennas peakius Ha
KapOoHaT-uOH"
[TepBoHauyaabHBIC TOHATHUS
39 00 OpraHMYecKuxX bubmmoreka [JOK
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054¢e
COCIIMHEHUSX YIIIepo/ia
40 Kpemnuit u ero coenunenus Bubmiorexa LIOK

https://m.edsoo0.ru/00ae080a



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

41

[TpakTrueckas padora Ne 5.
Pemenue
AKCIEPUMEHTAJBHBIX 3a7a4
o teme «BaxkHenmue
HEMETaJLJIbl U UX
COCTMHECHUS

bubnuoreka LIOK
https://m.edso00.ru/00ac0bf2

42

Kontponbsnas padora Ne3 mo
TeMe «Bakneiimue
HEMETAJIJIBI M UX
COCITMHEHMS

bubnmmoreka [IOK
https://m.edsoo.ru/00aec0el 8

43

OOmras XxapaKTepuCTHKa
XUMHUYECKUX IJIEMEHTOB —
MeTajjaoB. MeTanueckas
CBSI3b U METAJIMYECKas
KpHUCTaJUIMYECKasi pereTka.
dusznueckue CBOMCTBA
METaJIJIOB

bu6nuoreka LIOK
https://m.edsoo.ru/00ael03e

44

XHUMHYECKHE CBOMCTBA
METAaJLJIOB.
DNEKTPOXUMUYECKUH PsIfL
HanpsH>KEHU METaIOB

bubnmmoteka [IOK
https://m.edsoo.ru/00ael156

45

OO61mme crnocoObl MOTYICHUS
MeTaiuioB. CILIaBhl.
Brraucnenus 1o
YpaBHEHUSIM XUMHUYECKUX
peaKLuii, €CJIM OJIMH U3
peareHTOB COJICPKHUT

bubnuorexa LIOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IIpuMeCcu

46 [TonsiTue o xoppo3uu bubnuoteka [IOK
METaJLJIOB https://m.edsoo.ru/00ae1278
bubnmmoteka [IOK
47 [enormste meTaet https://m.edsoo.ru/00ae14b2
43 Oxkcubl ¥ THAPOKCHUIBI Bbubnuorexa LIOK
HaTpUs U KaJIus https://m.edsoo.ru/00ae14b2
9 | ot i bubmnorexa LIOK
MATHI https://m.edsoo.ru/00ael5e8
50 Baxwueiinne coeJuHEHUS Bbubnuorexa LIOK
KaJIbLUI https://m.edsoo.ru/00ael5e8
51 O00011IeH1E U )
CHUCTeMaTH3allHs 3HAHUH
5 JKEcTkoCcTh BOJBI U CLIOCOOBI bu6mmoteka [IOK
e€ ycTpaHeHUs https://m.edsoo.ru/00ae 1886
53| namne miGoom pomen Eumoteca LIOK
B . https://m.edsoo.ru/00aeclae8
MeTObI €€ yCTpaHEHUs
. bubnmmoteka [IOK
>4 Asmouiil https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIE CBOWCTBA bu6motexa [IOK
OKCHJIa ¥l THAPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmoteka [IOK
36 Keseso https://m.edsoo.ru/00ac1d86
57 Okcuapl, THAPOKCUIBI U bu6mmoteka [IOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

conu xkene3a (II) u xxenesa
(11I)

https://m.edsoo.ru/00ae35e6

58

O00011IEHE U
cucTeMaTHu3alus 3HaHUH!

59

[TpakTuueckas pabora Ne 7.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4
o Teme «Baxkueimme
METAJUIbl U UX COCTUHCHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brruucnenus 1o
YPaBHEHUSM XUMHUYECKHUX
pEeaKLuii, €CJIM OJIMH U3
peareHTOB JaH B U30BITKE
WJIA COAEPKUT MTPUMECH.
Bpruucnenus MaccoBom
JIOJIM BBIXOJIa MPOIYKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

61

O06001IEeHNE 1
CHUCTEMATHU3ALMS 3HAHUN

62

KontponpHas padora Ne4 mo
TeMe «BakHele MeTauibl
A UX COETUHEHUI»

63

BemectBa u matepuaiisl B
IMIOBCEIHEBHON KU3HNA
YyeJI0BEKA

bubnuorexa LIOK
https://m.edso0o.ru/00ae3{50

64

XHUMHUYECKOE 3arpA3HCHUC

bu6mmoteka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OKpYyKaromiei cpespl

https://m.edsoo.ru/00ae4270

Ponp xumuu B pPCUICHUHA

bu6mmoreka [IOK

65 1
9KOJIOTUYECKHUX MPOOIeM https://m.edsoo.ru/00ae4270
” gegjg‘”:’meypo“' | Bu6imoreka LIOK
HHE U
- . https://m.edsoo.ru/00ae0d0a
CHCTEMATU3ALMS 3HAHUI
P i )
Hl . https://m.edsoo.ru/00adb33c
CHCTEMAaTH3aMs 3HAHUI
P i .
68 O?:gB}::EeyEOK ) bubnuorexa LIOK
Hl . https://m.edsoo.ru/00ad9cb2
CUCTEMATH3ALMS 3HAHUI
OBUIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JUISI VUEHUKA

INa6puensa O.C. Xumus 8 kiace. - Mocksa «Jpoday, 2017
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